It has long been recognized that the seasonal pattern of reproduction in many species is controlled by environmental photoperiod (Yeates, 1949; Hafez, 1952; Menaker, 1971; Follett, 1978; Turek & Campbell, 1979) . Insight into the mechanisms whereby photoperiodic cues are transduced into endocrine messages which govern gonadal function, however, has been gained more recently. It has been proposed that in ewes this process of transduction includes a marked change in the hypothalamo\p=n-\hypophysialsystem which controls the tonic mode of gonadotrophin secretion (Legan, (Baird, 1978) . The rising levels of LH stimulate ovarian oestradiol secretion, and the two hormones increase in a parallel fashion until oestradiol reaches the threshold for eliciting oestrous behaviour and the LH surge which causes ovulation. The parallel rises in LH and oestradiol are sustained, typically continuing for 48-60 h and ending with the preovulatory LH surge. A crucial requisite for this progression of events is a low response to oestradiol
Hypothetical scheme for feedback basis of seasonal breeding
In essence, the hypothesis for feedback control of seasonal breeding in the ewe is based on a marked change in responsiveness of the system governing tonic LH secretion to the negative feedback action of oestradiol (evidence for change presented below). During the breeding season, the response to oestradiol is low. At the transition into anoestrus, this response increases and remains high until onset of the breeding season, when response to oestradiol negative feedback diminishes.
It is suggested that this seasonal shift in response to oestradiol imparts seasonality to the reproductive process in the manner illustrated in the lower portion of Text-fig. 1. This postulate is based on the progression of hormonal events that is normally initiated by regression of the corpus luteum and culminates in ovulation during the breeding season (evidence for sequence in  Hauger, Legan, Ryan & Peter, 1979) . During each oestrous cycle, progesterone is an important steroidal inhibitor of tonic LH secretion, a mode of secretion characterized by discrete pulsatile releases of the gonadotrophin which act upon the ovarian follicle to facilitate the secretion of androgens and oestradiol (Foster, Lemons, Jaffe & Niswender, 1975; Baird, Swanston & Scaramuzzi, 1976; Hauger et al, 1977) . The precipitous decrease in circulating progesterone at luteolysis thus permits tonic LH secretion to increase (Text-fig. la ). The LH rise consists of an increase in frequency of pulsatile LH discharges, eventually reaching one pulse each hour (Baird, 1978) . The rising levels of LH stimulate ovarian oestradiol secretion, and the two hormones increase in a parallel fashion until oestradiol reaches the threshold for eliciting oestrous behaviour and the LH surge which causes ovulation. The parallel rises in LH and oestradiol are sustained, typically continuing for 48-60 h and ending with the preovulatory LH surge. A crucial requisite for this progression of events is a low response to oestradiol negative feedback because this permits concomitant increases in LH and oestradiol secretion.
Thus, the rising tide of oestradiol can attenuate, but not prevent, the 48-60 h tonic LH increase (Goodman & Karsch, 1978) .
In the context of this progression of preovulatory events, Legan et al. (1977) Karsch, Legan, Hauger & Foster, 1977) .
Evidence for seasonal change in response to oestradiol negativefeedback
The most compelling evidence for a seasonal shift in the capacity of oestradiol to inhibit tonic LH secretion was obtained in a study in which ovariectomized ewes were treated with Silastic (Dow Corning: Michigan) oestradiol implants which chronically maintained physiological serum oestradiol concentrations and that it is controlled by environmental photoperiod (Davis & Meyer, 1973; Turek, Elliott, Alvis & Menaker, 1975; Pelletier & Ortavant, 1975a, b; Garcia & Ginther, 1976; Lincoln, 1976; Folle«, 1978; Lincoln & Kay, 1979 (Martensz, Baird, Scaramuzzi & Van Look, 1976 (Roche, 1969; Karsch et al, 1977 Goodman & Karsch, 1980.) during anoestrus can prevent the sustained increase in tonic LH secretion and thus account for the low basal serum LH at this time of the year. Important for the state of acyclicity, the quantity of oestradiol which is effective in this regard is insufficient to induce an LH surge (Text- fig. 8b ).
(3) Can the ovary of the anoestrous ewe produce a preovulatory oestradiol rise in response to a sustained tonic LH increase? The fact that injection of hCG into anoestrous ewes can elicit an oestradiol increment sufficient to induce an ovulatory LH surge suggests that the ovarian follicle is functionally competent during seasonal anoestrus . Further, the oestradiol increment which follows the discrete pulsatile discharges of LH in anoestrus are as great as, or greater than, those which follow the LH pulses in the breeding season, thus suggesting that the follicle may not become less responsive to LH in anoestrus Scaramuzzi & Baird, 1977) . The important question in the context of the proposed scheme, however, is whether the ovary can produce a preovulatory oestradiol rise in response to a sustained (48-60 h) physiological increment in circulating LH.
To determine whether the ovary can respond in this fashion, an artificial luteal phase was produced in intact ewes during mid-anoestrus, and beginning with progesterone withdrawal, purified ovine LH was infused continually through a jugular cannula. The infusion rate was increased progressively over a 3-day period in a manner calculated to reproduce the sustained increase in tonic LH secretion that normally precedes the preovulatory LH surge. This con¬ tinuous infusion pattern did not, however, mimic the pulsatile character of the endogenous tonic LH rise (Baird, 1978 (Land, Wheeler & Carr, 1976) , much as oestradiol appears to be less effective in eliciting oestrous behaviour at that time (Raeside & McDonald, 1959; Reardon & Robinson, 1961; Fletcher & Lindsay, 1971; Gibson & Robinson, 1971) . These findings, however, are difficult to evaluate in the context of our proposed scheme for seasonal breeding because the response to oestradiol concentrations within the physiological range of 1-10 pg/ml has not been studied. We therefore examined this, using a modification of our experimental model. (Land et al, 1976 
